Several community-based intervention studies have attempted to modify coronary heart disease (CHD) risk factors. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] These studies focused either on the whole community or on those people identified at high risk for developing CHD. Most succeeded in lowering CHD risk factors over a period of 2-4 years. Occasionally, when the size and duration of the study allowed it, a decrease in the CHD mortality pattern was noted in populations that received active intervention compared with those where no intervention took place.
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In a typical quasi-experimental design the results in one or more of the intervention communities are compared with those of a control community. One concern with this design is that repeated surveys of risk factor status may introduce an intervention effect in all the communities surveyed, creating a problem particularly in respect of maintaining a true control community. Another, more serious concern is that intervention studies usually occur in settings where awareness of CHD risk factors has been increasing. 12 Awareness may lead to personal health decisions and intervention activities, often in response to the publication of the baseline results of the intervention studies. This secular effect, also known as the period effect, could influence both the intervention and the control towns considerably. Since the anticipated effects resulting from the community intervention programme are relatively small, they may readily be obscured by the combined effects of repeated observation and the secular effect. A final problem with this kind of design is that since only a limited number of towns are studied, it is possible that unanticipated events in one or more towns may confound the results.
Internalization of lifestyle changes and improvement of the CHD risk profile are in part dependent on the degree to which the community is involved in the development and execution of the intervention programme. 13, 14 The Coronary Risk Factor Study (CORIS) 1 examined the impact of a multifactorial community intervention programme to reduce CHD risk factor profiles in white South African communities. The three communities were surveyed before and after a 4-year intervention programme in two of the communities, the third serving as control. Intervention was primarily by small mass media in one town (low-intensity intervention, [LII] ). High-intensity intervention (HII) in the second town was by small mass media and interpersonal intervention in high-risk individuals. After allowing for change in the control town, significant net reductions in blood pressure, smoking, and total risk scores were obtained in the LII and HII towns alike. 1 The LII community fared just as well as the HII community, and high-risk individuals did not show a greater improvement in risk profile than others. A mainly media-based health promotion programme proved to be more cost-effective than one with interpersonal intervention.
This paper reports the CHD risk factor patterns 8 years after ending the active 4-year intervention programme, and 12 years after the baseline survey. At the beginning of this 8-year period the responsibility for risk factor intervention was progressively transferred to the communities with the researchers acting as consultants.
METHODS

Study Design
The overall study had a quasi-experimental design. 15 The design and methodologies as reported in the resurvey were replicated.
1 A cross-sectional survey was performed in all three towns in the southwestern Cape, South Africa, 8 years after the previous survey, 12 years after the baseline study. As before, the two intervention towns, Swellendam (LII) and Robertson (HII) were compared with the control town, Riversdale.
Study Population
A random sample of 1620 white participants aged 15-64 years was selected for the resurvey in the three towns 12 years after the baseline study. Approximately 50 people per sex-and age-specific decile were selected, and those who had lived in the community for less than 2 years were excluded from the study.
Measurements
Respondents completed a questionnaire by interview on knowledge of risk factors, smoking habits, medical history and their awareness of the CORIS study. Body weight in light clothing was measured on a beam balance and height without shoes with a rigid rod anthropometer. For consistency with the previous surveys, blood pressures were measured according to the 1967 American Heart Association Guidelines. 16 Diastolic blood pressure, fourth phase was measured to enable comparisons with the earlier surveys. A non-fasting blood sample was collected with minimal stasis, serum was separated within 2 hours and frozen at -20ºC. Serum total cholesterol (TC) and high-density lipoprotein cholesterol (HDLC) levels were measured using the enzymatic Boehringer CHOD-PAP and dextran sulphate-MgCl 2 precipitation methods.
Quality control. Interviewers and observers were trained and standardized by the same core team for all the surveys. Blood pressure readers were standardized against an experienced clinician, using a double headed stethoscope. Total cholesterol was measured with a manual spectrophotometer (Zeiss) at baseline and with an automated analyser (Gilford) at years 8 and 12.
In each survey the machine was calibrated against Boehringer Precilip and Precilip EL sera and two control sera were included in each batch. No drift was allowed, i.e. every sample was corrected to the calibrator. A direct comparison of the manual and automated procedures showed excellent agreement.
Ethical approval was obtained from the Ethical Committee of the University of Stellenbosch. The participants were notified of their personal risk factor status by mail and where necessary, high-risk participants were referred to their doctors for clinical care.
Community-initiated intervention. Details of the active intervention programme are described elsewhere. 1, 17 After the 4-year active intervention, 1 the programme emphasis was to increase community participation in the intervention activities, with ever-decreasing and sporadic input by the research team. During the final 4 years the research team limited itself to providing current information regarding CHD and training techniques for adult education. The blood pressure stations were maintained in the two intervention towns and formed the core around which intervention activities were centred.
Presentation of the data. Knowledge was expressed as the percentage of correct answers to the 43-item 1 questionnaire on risk factors and diet. Smoking was expressed as prevalence (% smokers) and as current tobacco consumption (g/day) in the whole population, and as current tobacco consumption in smokers. For hypercholesterolaemia prevalence, the age-specific TC action limits of the Heart Foundation of South Africa were used to classify a participant into high or moderate risk for ischaemic heart disease (IHD). 18 A 'protective' ratio of HDLC/TC was defined as у20%. 19 The World Health Organization definition of hypertension (у160/95 mmHg and/or taking antihypertensive medication) was used. 20 Body mass index (BMI) (weight in kg/height in m 2 ) was used to define overweight at у25 kg/m 2 for men and у24 kg/m 2 for women, and obesity at 30 kg/m 2 or higher. 21 As before, a convenient though arbitrary summary index of overall risk (risk score) was computed as the sum of points allocated to sex-and age-specific deciles of systolic blood pressure, the ratio of TC/HDLC and tobacco consumption (g/day). Decile cutoff points were derived from the baseline study population aged 15-64 years. To maintain the same direct relationship with risk as for systolic blood pressure and tobacco TC/ HDLC rather than HDLC/TC was used. 1 The risk score weighting is exponential, in keeping with the known relationships of individual risk factors with CHD. 22 To compare the prevalence rates of the various risk factors in the three populations at the 12-year followup, the rates were age-standardized against the baseline population in the three towns.
Comparability of total populations at baseline and change after intervention were examined by tabulation of mean (SE) risk knowledge and risk factors at baseline, and the mean (SE) change in the knowledge and risk factors 12 years after the baseline study. Unpaired t-tests were used to assess findings in the different groups studied. In all statistical tests a two-sided probability of P Ͻ 0.05 was accepted as significant.
Surveys of External Control Towns
To assess whether observed improvements in risk factors in the original towns were due to the effects of repeated surveys or of secular trends, two external control towns in the same geographical area and with similar demographic characteristics were surveyed 2 years after the final surveys in the original three study towns. These control towns (Bredasdorp and Caledon) had not previously participated in the CORIS study. These surveys were limited to a random sample of approximately 50 men and 50 women aged 35-44 years in each town and the original control town (Riversdale).
RESULTS
The comparison of the control, LII, and HII towns 12 years after the baseline study is shown in Table 1 . The total knowledge scores were similar in the three towns in both sexes. For men, the overall risk score was significantly lower in the LII town than in the control and the HII towns. Risk scores in the HII and control men were similar. The LII men had more favourable levels of TC, HDLC, and smoked less than control or HII men, while men in the control town had lower blood pressures. Women followed a similar pattern to men, with less striking differences across towns. The LII women had a significantly lower risk score than control women due to their better lipid profile. Although the risk score in the HII women was similar to that of control women, it should be noted that the HII women had a better lipid profile. Blood pressures tended to be lowest in the control women, although not significant. Table 2 tracks the mean changes in knowledge score and the risk profiles of the three populations 4 years after active intervention and 8 years later. The knowledge scores in all three towns improved markedly over 12 years, with the major part of the change occurring during the last 8 years of follow-up. The risk scores and most individual risk factors in all three towns continued to improve after the intervention ended. Over 12 years, the total risk score for men was reduced by 7.7%, 18.7% and 9.6% in the control, LII and HII towns respectively and for women it was reduced by 14.2%, 18.8% and 16.1% in the three towns respectively. In the control and the LII towns most of the improvement in risk score occurred in the final 8 years. In the HII town most of the improvement occurred in the first 4 years, with relatively little improvement thereafter. These differences in timing and size of risk score improvements across towns, together with the fact that the control town men started with a two percentage point lower risk score than HII men at baseline, led to the overall better risk profile of the control and LII towns at 12 years.
Among individual risk factors, there were substantial reductions in TC, blood pressure, and percentage of smokers over 12 years in all three towns. Most changes in cholesterol and blood pressure occurred in the first 4 and the last 8 years respectively, while smoking declined throughout the observation period. Declines in blood pressure over the final 8 years contributed substantially to the lower risk score of the control town. In the LII town, continued improvements in the lipid profile (ratio of TC/HDLC), systolic blood pressure, and especially in tobacco consumption contributed to the lower risk score. The HII town also showed continued improvement over the last 8 years, except blood pressure for which the magnitude of change was smaller than in the initial 4 years.
Comparison of the data for the two external control towns and the original control town indicates that at 14 years after initiating the programme there were no differences in either knowledge of risk factors or prevalence and severity of risk factors (Table 3) . Mortality rates for vascular disease tended to decline in the southwestern Cape region (which includes all the study towns) over the study period (Table 4 ). The decline was significant for cerebrovascular disease in women younger than 65, and for CHD in men older than 65.
DISCUSSION
The initial findings at the end of the 4-year active intervention indicated that both low intensity and high intensity intervention were effective in reducing risk factor levels in communities. Since the risk reductions from these two approaches were equivalent, Rossouw et al. 1 concluded that a low intensity, mainly mediabased intervention was more cost-effective than one that calls for a greater degree of interpersonal intervention.
During the additional 8 years of follow-up the risk factor profiles in all three towns improved. However, the control and LII towns improved far more than the HII town. By the end of the 12 years the LII town still maintained its advantage over the control town, while the HII town was no longer different from the control town. Therefore, some apparent residual effect of the original intervention was still measurable in the LII town but not in the HII town.
The most likely reason for the large decrease in risk factors over the final 8 years of the study, during a period of less active intervention, is that strong regional and national secular trends were occurring over the study period. This conclusion is supported by the very large increases in knowledge of risk factors in the original control town, the similarity of knowledge and risk factors in the original control town and the subsequently studied external control towns, and the downward trend in cardiovascular mortality both regionally and nationally over this time. For the same reasons repeated observations were unlikely to have caused the external control towns to so closely resemble the original control town.
During the time of this study, a number of national initiatives were undertaken. For example, the Heart Foundation of Southern Africa was established in 1981, partly in response to the poor risk factor profile uncovered by the CORIS baseline study and the very high CHD mortality pattern recorded for white South Africans. 23 Since the inception of the Heart Foundation it (Table 3 ) and reflects the change 4 years after the 1979 baseline survey. 1991 data reflect overall change 12 years after the 1979 baseline survey. a Mean changes in risk factors in 1991 that were significantly lower than the mean levels in 1979 (P Ͻ 0.05, t-test).
has undertaken many national programmes, including a cholesterol education programme to the public and the medical profession, labelling of low fat foodstuffs with the 'Heart Mark', and numerous media activities aimed at improving risk factor knowledge and behaviour. Similarly, the antismoking groups became very active during this period. The Cancer Association of South Africa, the Council Against Smoking, and the Heart Foundation joined forces to create a Tobacco Action Group, which, with input from the Medical Research Council, raised awareness of the health effects of smoking to the extent that the first antismoking legislation was passed in 1993. Large media-based programmes to improve the management of hypertension also commenced during this time. Interest in cardiac rehabilitation burgeoned with the support of the Heart Foundation, and many of the major hospitals established rehabilitation units, which focused on secondary prevention and improved treatment of the acute events. This may also have influenced the reduction in IHD mortality rates in South African whites. The North Karelia project showed a similar phenomenon, in that the IHD mortality in the intervention area decreased over time, as did the rates in the reference area. This took place against the backdrop of declining mortality in the whole of Finland during an 11-year intervention period. 24 The decline in IHD mortality in the study areas seemed similar to that observed in the white South African population as a whole, though no conclusions can be drawn from this. 25 While strong secular trends suggest an attractive explanation for the overall findings in the various control towns, they do not explain why the risk profiles in the LII and HII towns differed at the end of 12 years. If only secular trends were operating, then one might have expected that both intervention towns would continue to show an advantage over the control town (if there were some residual effect of intervention), or alternatively that both would be similar to the control town (if secular trends had overtaken any intervention effect). Instead, the LII town clearly had a better profile than the HII town. It seems likely that local factors needed to be operating to explain this difference. One factor that we could identify is that the LII town was fortunate in acquiring the services of a prevention-minded physician during the follow-up period. This physician was very active in promoting prevention initiatives in the community, and in a relatively small community such as this one, he may have been influential in ensuring that trends in the LII town exceeded those engendered by the secular trend. This explanation highlights the complexity of assessing interventions in only one or two towns at a time.
It is concluded that the CORIS community intervention was successful in the short term. However, the finding allows speculation that over the longer term and in a setting of increasing broad-based awareness of healthy behaviours, it is much less certain that community intervention targeted at a particular community will reduce CHD risk factor levels beyond those that would have occurred because of secular trends. On balance, the CORIS experience suggests that community interventions may be valuable in several respects. The programme was influential in shaping the timing and the content of the secular intervention. Thus, in countries where prevention programmes are at an early stage, there is a certain value in having a demonstration programme like a community intervention. In more sophisticated countries, there would be less need for such demonstration programmes. At a more fundamental level, the main lesson learned from CORIS is that broad-based media and education interventions are effective. This was shown during the initial 4-year intervention, 1 and was reinforced by the findings of strong secular trends at the end of 12 years. These findings should encourage continued national and regional media-based health promotion programmes aimed at providing populations with the information and the tools to improve their health.
